The antiviral role of heat shock protein 27 against red spotted grouper nervous necrosis virus infection in sea perch.
Heat shock protein 27 (HSP27), functioning as a stress induced protective protein, has been reported to participate in various biological processes, including apoptosis, thermal protection, and virus infection. In this study, a HSP27-like gene from the seawater fish sea perch, designated as LjHSP27, was characterized. The 1361 bp full-length cDNA of LjHSP27 encoded a 221 amino acid protein containing a conserved α-crystallin domain, two variable amino- and carboxy-terminal extensions, a WD/EPF motif, two serine phosphorylation sites, and two putative actin binding regions. Phylogenetic analysis showed that LjHSP27 shared the closest genetic relationship with HSP27 of the Asian seabass Lates calcarifer. LjHSP27 mRNA was ubiquitously expressed in all tissues examined, but significantly up-regulated in spleen and kidney and down-regulated in brain post red spotted grouper nervous necrosis virus (RGNNV) infection. In vitro, LjHSP27 transcript was remarkably reduced post RGNNV infection, but rapidly increased after polyinosinic-polycytidylic acid treatment. Up-regulation and down-regulation of LjHSP27 inhibited and promoted RGNNV replication in cultured LJB cells, respectively. Luciferase assay indicated that LjHSP27 could enhance the promoter activities of zebrafish interferon (IFN)1 and IFN3, suggesting its potential role in innate immune responses. Moreover, overexpression of LjHSP27 inhibited RGNNV-induced apoptosis, as indicated by the up-regulation of anti-apoptotic genes and down-regulation of pro-apoptotic genes, while KNK437 caused down-regulation of LjHSP27 dramatically led to opposite results, suggesting that LjHSP27 might exert its anti-RGNNV activities by regulating the apoptosis signaling pathway. Our results would provide a new insight into the underlying molecular mechanism of HSP and RGNNV interaction.